Antitumor activities and on-target toxicities mediated by a TRAIL receptor agonist following cotreatment with panobinostat.
The recent development of novel targeted anticancer therapeutics such as histone deacetylase inhibitors (HDACi) and activators of the TRAIL pathway provide opportunities for the introduction of new treatment regimens in oncology. HDACi and recombinant TRAIL or agonistic anti-TRAIL receptor antibodies have been shown to induce synergistic tumor cell apoptosis and some therapeutic activity in vivo. Herein, we have used syngeneic preclinical models of human solid cancers to demonstrate that the HDACi panobinostat can sensitize tumor cells to apoptosis mediated by the anti-mouse TRAIL receptor antibody MD5-1. We demonstrate that the combination of panobinostat and MD5-1 can eradicate tumors grown subcutaneously and orthotopically in immunocompetent mice, while single agent treatment has minimal effect. However, escalation of the dose of panobinostat to enhance antitumor activity resulted in on-target MD5-1-mediated gastrointestinal toxicities that were fatal to the treated mice. Studies performed in mice with knockout of the TRAIL receptor showed that these mice could tolerate doses of the panobinostat/MD5-1 combination that were lethal in wild type mice resulting in superior tumor clearance. Given that clinical studies using HDACi and activators of the TRAIL pathway have been initiated, our preclinical data highlight the potential toxicities that could limit the use of such a treatment regimen. Our studies also demonstrate the power of using syngeneic in vivo tumor models as physiologically relevant preclinical systems to test the antitumor effects and identify potential side effects of novel anticancer regimens.